Naveed Iftikhar. Comparative effect of methionine and cysteine supplementation on growth performance and blood profile of Desi chicks.
Introduction
Poultry production is increasing day by day. Chicks are taking protein rich diet and are showing better growth. During different growing phases, varying diets are given to the poultry [1] . At the age of four months, desi chicks provide the 0.79kg of meat and lay 30 eggs per year [2] .
Two sulfur containing amino acids, methionine and cysteine are essential for life. These amino acids stabilize protein tertiary structure due to presence of disulfide bond. Major source of cysteine is structural protein such as collagen or keratin which is found in feathers, hair, skin and nails. Highest ratio of methionine is found in egg albumin which belongs to protein class globulins. Due to this reason, methionine has become essential element for poultry [3] . Methionine is considered as a first essential amino acid while cysteine is semi essential amino acid in poultry nutrition. Supplements of methionine are required for protein synthesis and increases feed efficiency [4] . Methionine is not produced by chickens so they get methionine through their diets [5] . Dexter laevus (DL)-methionine and DL-2hydroxy-4-methyl butanoic acid (HMBA) are considered as a source of methionine. Liquid DL-HMBA has 88% purity while powdered DLM has 98% purity. These two sources have biochemical and physical differences [6] . Methionine serves as a methyl group donor which is involved in non-proteingenic functions. Methyl group is added in the DNA and involved in cell development and differentiation during DNA methylation process [7] . In skeletal muscles, methylation process is affected by methionine present in diet [8] . Methionine can reduce the symptoms for atherosclerosis [9] . Methionine in basal diet increases feed efficiency and egg production. It is also involved in prevention from increased deposition of fats [10] . Oxidative status is related with feed efficiency and lower feed efficiency shows high oxidative status in liver, intestine and breast muscle [11, 12] . For best economic results, synthetic methionine is added into the diet. 0.5% methionine is essential for optimum growth but higher concentrations are required to modulate the immune response of host [13] . In chicks, during the first phase of growth, glutathione peroxidase activity and glutathione redox system is increased by giving higher concentration of methionine [14] . Deficiency in methionine results in reduction of feed efficiency and weight gain [15] . Methionine deficient diet can weaken immune function in broilers by pathological changes in thymus. In the first feeding month of broiler, diet without methionine content results in damaging feed conversion [16] . An increase in apoptotic cells lead to reduction in thymus (T) cell proliferation and decreased T cell populations [17] . Methionine indirectly acts as precursor of sulphur source and it can be converted irreversibly to cysteine. Naturally, cysteine is derived from duck feathers or human hair. Cysteine has a thiol group and it is involved in formation of disulfide bonds as it undergoes substitution and addition reactions. Cysteine plays vital role in manufacturing antioxidant glutathione, as it involves in electron transfer reaction High methionine and cysteine concentration is damaging to growth and immune response of chicks because they contain highly toxic substances including homocysteine and sulfuric acid [26, 27] . No significant relationship has found between cysteine and methionine [19] . Chicks cannot fulfill the requirements of amino acid by the imbalances of amino acid and positive result comes from the balances of amino acid in feed [28] . Protein rich diet has less effect on growth performance in growing age of chicks. Cost of desi chicks rearing can be reduced by giving low energy diets in growing age [29] . Lethal dose (LD50) of sulphur containing amino acid is above 2.5 for chicks and half of the chicks showed mortality [30] . Poultry nutritionists considered National Research Council (NRC) as a special guideline for requirement of amino acid for poultry. NRC recommendation considered as a safe estimate for chicks [31] . Levels for methionine and cysteine should be more than the NRC recommended levels [32].
Materials and methods

Research animals
This study was carried out on 22 day old 105 desi chicks Rhode Island Red. These chicks were maintained at Govt. poultry farm Sook Kalan Jalal pur jattan road, Gujrat. The 7 groups were made according to different dose concentrations. The groups were A, B, C, D, E, F and G. Replicates such as A1, A2 and A3 were made in each group. Each replicate was carrying 5 birds.
Care and maintenance
Birds were placed in iron cages. Cages were divided into many parts by partitions. Each part contained three partitions for one group. Optimum temperature was provided to the birds and sheds were made to minimize the heat stress. Regular feed was given to the birds and vaccinated after every week.
Dosage design (Oral)
Amino acids were obtained from Merck Company. Powdered amino acids mixed in the feed were given to chicks with different time intervals. Group A, B and C were given methionine with concentrations (0.4g/kg BW, 0.6g/kg BW and 0.7g/kg BW) respectively. Group D, E and F were given cysteine having different concentrations (0.4g/kg BW, 0.6g/kg BW and 0.7g/kg BW) respectively while group G was considered as a control group. Treatment duration All treatments including methionine and cysteine had been given from the age of 22 day old chicks and continued for the period of 4 weeks. Three samples were made within the interval of 10 days.
Growth performance
At the start of experiment, weights of chicks were recorded at 10 th , 20 th and 30 th days. Before recording the weight, feed was not given to the chicks for 12 hours. Weight of each group was measured separately. Feed conversion ratio was measured as feed intake divided by weight gain [15, 33] . FCR= Total feed intake/total weight gain Collection of blood sample By using vein puncture technique, blood sample was collected. Vacuum sampling tubes having anticoagulant EDTA.K3 was used for blood collection. Wing was pulled and vein was clearly shown between the muscles of biceps and triceps. Bifurcates v was visible between the wing's vein. Feathers were plucked for the visibility of vein. 70% alcohol was used to disinfect the area near the bleeding site. Syringe was injected in to the tendon and blood was flowed in to the syringe. This blood was shifted into vacuum sampling tubes having anticoagulant EDTA and by well shaking of tubes, clotting was prevented. These tubes were kept at 37 o C for preservation [34] . Hematological studies After collection of blood, within 24 hours, Automated Haematology Analyzer (model HKTE0112 Guangzhoun Hekang) was used [35] . Coulter method was used for hematological analysis [36] .
Statistical analysis
The SPSS (Statistical Package for Social Science) version 21.0 was used for statistical analysis. The standard error means (±S.E.M) for CBC and FCR were calculated by using Excel. One-way ANOVA was used for data analysis. To check variations within these groups, post hoc test was also applied.
Results Growth performance
In (Figure 1 & 2) it is showing better growth performance as FCR has decreased in RIR chicks after treating them with different doses of methionine (0.4g/kg, 0.6g/kg and 0.7g/kg) and cysteine (0.4g/kg, 0.6g/kg and 0.7g/kg) respectively. Moreover, the statistical data analysis for methionine also depicts that mean values for treated group T1 (3.32±0.008, 3.33±0.005, 3.20±0.005) T2 (3.23±0.005, 2.55±0.008, 2.42±0.005) and T3 (2.67±0.008, 1.77±0.005, 1.64±0.005) are comparatively lower than control group T0 (3.52±0.008, 3.47±0.008, 3.27±0.005). However, FCR is highly decreased in methionine (0.7g/kg) group at 30 th day (Figure 1) . Mean values for cysteine for treated group T1 (3.27±0.008, 3.31±0.005, 3.20±0.005) T2 (2.85±0.005, 2.67±0.008, 2.44±0.005) and T3 (2.21±0.008, 2.16±0.005, 2.07±0.005) were significantly decreased with respect to control T0 (3.52±0.008, 3.47±0.008, 3.27±0.005 ( Figure 2 ).
Hematological parameters for methionine
In (Table 1) 
Discussion
Feed conversion ratio of RIR chicks was reduced significantly which showed positive effect and better growth performance. Experimental group used higher concentrations of methionine and cysteine in comparison to control group. Increase in metabolism may be due to higher uptake of amino acids. Hematological parameters were also affected as Hb, PCV and MCV were increased. According to a study [37] better performance and high breast muscle yield were observed in light weighed chicks as compared to heavy chicks. In another study [38] birds who take high concentrations of methionine showed better performance and it is associated with adequate amount of essential amino acid especially methionine [39] . Methionine mixed with corn-soyabean diet results in good performance of chicks [40] . Treated groups showed decreased FCR while control group has high FCR. At 30 th day, methionine having concentration (0.7g/kg) showed highly decreased FCR and this result shows compatibility with [35] who performed an experiment on broiler chicks and chicks showed better performance when they were fed on methionine supplement. Methionine supplement increased the blood parameters. Moreover, methionine is also involved in muscle development, synthesis of others amino acid and digestion of feed stuff [41] . Blood parameters for treated groups were compared with control group. Increases in Hb, PCV and RBCs were observed as compared to control groups [10] . Chicks showed better performance by giving cysteine [15] . Birds fed diets containing 0.35% cysteine and 0.50% methionine showed higher body weight gain and high performance as compared to other dietary treatments. The statistical analysis depicts a decreased FCR which is showing better growth performance. RBCs, Hb and PCV were significantly increased at different concentrations of methionine (0.4g/kg, 0.6g/kg, 0.7g/kg) and cysteine (0.4g/kg, 0.6g/kg, 0.7g/kg). This result was compatible with those reported by [10] who performed an experiment on hematological parameters of chicks. A significant (P<0.05) increase in Hb, PCV and RBCs was observed when compared with control group.
Conclusion
The study revealed that sulfur containing amino acid including methionine and cysteine have positive role in growth performance. FCR was reduced which indicates better growth performance of birds at all concentration of methionine and cysteine. Hematological parameters such as Red Blood Cells (RBCs), Hemoglobin (Hb), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration (MCHC) and Mean Corpuscular Volume (MCV) were increased for all treatment groups. This study confirms that higher amino acid concentrations are growth enhancer and increases blood parameters. Author's contributions
